Abstract. Starting from a multiresolution analysis and the corresponding orthonormal wavelet basis, Coifman and Meyer have constructed wavelet packets, a library from which many different orthonormal bases can be picked. This paper proves that when the same procedure is applied to biorthogonal wavelet bases, not all the resulting wavelet packets lead to Riesz bases for L2(R).
I. Short review of orthonormal wavelet bases. An orthonormal basis of wavelets j,k(x) 2J/2(2x-k), j, k E Z, associated with a multiresolution analysis, is completely determined by a 2-periodic function m0(). Conversely, given a 2r-periodic function m0, one can define (1.1) and (1.2) ; if m0 satisfies a few conditions, then the resulting will generate an orthonormal wavelet basis. Which conditions? Let us assume that m0 is continuous (which is the case in all useful examples). Then in order for (1.2) to converge, we need m0(0) 1 (see Mallat [14] ). This is not sufficient to ensure orthonormality of the ,k, however;
to guarantee this orthonormality we need one more (necessary and sufficient) condition on m0, of a more technical nature: there should exist a compact set [4] or Cohen [5] for a proof of the necessity and sufficiency of this last condition; the condition can also be recast in other forms [13] , [5] , [6] . A consequence of (1.4) is that (see Cohen (
The orthonormal basis {j,k;j, k E Z} generated by can be interpreted within the framework of a multiresolution analysis (see Mallat [14] , Meyer [15] ). Let V0 be the space spanned by the functions (x-k), k e Z (which are also orthonormal).
Define V to be the space obtained by dilating V0 by 2J, f e V f(2-j-) V0; an orthonormal basis of V is given by {j,k; k e Z}, with Cj,k(x) 2J/2(2Jx-k). This is the standard decomposition of L2(R) into different "layers" of wavelets with resolution 2-J. One can also choose to use only reasonably fine scale wavelets, and to lump the coarser aspects together into one space, corresponding to the decomposition (1.7)
2. Orthonormal wavelet packets. Given a 2r-periodic function m0 which satisfies all the conditions in 1, one can define many other orthonormal bases, corresponding to decompositions of L2(R) different from (1.6) or (1.7). They are all designated by the name "wavelet packets," first defined by Coifman and Meyer; for a discussion of their properties and some applications, see the two papers by Coifman, Meyer, and Wickerhauser in [16] . Their [11] ).
An important special case is where each Wj space is split exactly j times. The resulting orthonormal basis functions are the integer translates of all the Ce, with e ranging over all possible sequences of zeros and ones, with a tail of all zeros. This orthonormal basis is, of all the wavelet packet bases, the closest to a windowed Fourier transform. 
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one can construct and with arbitrarily high degree of smoothness [12] . One inconvenience of these compactly supported orthonormal wavelets is that they are not symmetric. One can restore symmetry by relaxing the orthonormality requirement. In this case one works with two 2r-periodic functions, m0 and #to, satisfying Proof.
1. We will work by induction on L, the number of splittings. Suppose that we have gone through / splitting steps, resulting in a (nonorthogonal) decomposition of L2(R), i.e., Remark. The argument in this proof is borrowed from the proof of Theorem 3 in Coifman, Meyer, and Wickerhauser [10] . (6.7) ; the collection C does therefore not constitute a Riesz basis.
